Pseudomonas putida A ATCC 12633 oxidizes trimethylamine aerobically via two different pathways.
The present study examined the aerobic metabolism of trimethylamine in Pseudomonas putida A ATCC 12633 grown on tetradecyltrimethylammonium bromide or trimethylamine. In both conditions, the trimethylamine was used as a nitrogen source and also accumulated in the cell, slowing the bacterial growth. Decreased bacterial growth was counteracted by the addition of AlCl(3). Cell-free extracts prepared from cells grown aerobically on tetradecyltrimethylammonium bromide exhibited trimethylamine monooxygenase activity that produced trimethylamine N-oxide and trimethylamine N-oxide demethylase activity that produced dimethylamine. Cell-free extracts from cells grown on trimethylamine exhibited trimethylamine dehydrogenase activity that produced dimethylamine, which was oxidized to methanal and methylamine by dimethylamine dehydrogenase. These results show that this bacterial strain uses two enzymes to initiate the oxidation of trimethylamine in aerobic conditions. The apparent K(m) for trimethylamine was 0.7 mM for trimethylamine monooxygenase and 4.0 mM for trimethylamine dehydrogenase, but both enzymes maintain similar catalytic efficiency (0.5 and 0.4, respectively). Trimethylamine dehydrogenase was inhibited by trimethylamine from 1 mM. Therefore, the accumulation of trimethylamine inside Pseudomonas putida A ATCC 12633 grown on tetradecyltrimethylammonium bromide or trimethylamine may be due to the low catalytic efficiency of trimethylamine monooxygenase and trimethylamine dehydrogenase.